Immunoelectron microscopic study of somatostatin biosynthesis in dog pancreas.
The biosynthesis of somatostatin has been studied at the ultrastructural level in pancreatic islets by using rabbit antiserum against synthetic somatostatin. To document that the antiserum specifically bound preprosomatostatin, we have tested the ability of the antiserum to precipitate the product synthesized in vitro. Poly(A) enriched RNA isolated from catfish islets was translated in both the wheat germ extract and nuclease-treated reticulocyte lysate systems. It was found that the in vitro translation product, preprosomatostatin, could be recognized by the antibody against synthetic somatostatin. The morphological study was then performed by immunoelectron microscopy by using the Fab-peroxidase conjugate technique. In dog pancreatic islets, somatostatin immunoreactive reaction product was seen only in the delta cells. In these cells, they were detected on bound ribosomes, in the cisternae of the rough endoplasmic reticulum (ER) and Golgi apparatus, in the Golgi associated vesicles, and in secretory vesicles. These findings suggest that somatostatin precursor molecules are synthesized on bound ribosomes and discharged into the cisternae of the rough ER. They are then transported to the Golgi apparatus and transferred to the secretory vesicles for secretion. The different staining intensities in the secretory vesicles would suggest that the processing of the precursor molecules of somatostatin probably takes place in the secretory vesicles.